The structural and elastic properties as well as phonon-dispersion relations of the Heusler-type alloys Fe 2 VAl and Fe 2 VGa are computed using density-functional and density-functional pertur- 
I. INTRODUCTION
The Heusler-type intermetallic compounds Fe 2 VAl and Fe 2 VGa have recently attracted great attention due to their facinating thermal, electrical, magnetic and transport properties, 1,2,3,4 not only from the basic science prespectives but also from the potential application as thermoelectric materials. 4, 5, 6 Though Heusler-type intermetallics commonly appear as metals, 7 semiconducting behaviour has been observed in Fe 2 VAl and Fe 2 VGa, as evidenced by their negative temperature coefficient of resistivity 1 . This feature has been attributed to the appearance of a pseudo gap in the density of states in the vicinity of the Fermi level, and these materials have been characterized as semimetals. Nuclear magnetic resonance experiments and optical conductivity measurements further confirmed the existence of deep pseudo gaps near the Fermi energy (E F ) in both compounds. 8, 9 Recently, it has been reported by Lue et al. 10 that the partial substitution of Ga by Ge in Fe 2 VGa effectively dopes electrons to the system thereby leading to a dramatic decrease in the electrical resistivity A similar study for Fe 2 VAl was carried out by Nishino et al. 11 with the same conclusion. The variation of the Seebeck-coefficient with a sign change from possitive to negative can be understood by means of a rigid band like shifting of the Fermi level across the pseudogap. From the modulus of elasticity, we predict the mechanical behaviour of these compounds.
II. COMPUTATIONAL DETAILS
The all-electron linear muffin-tin orbital method 30 in a full-potential (FP-LMTO) implementation 31 is used to calculate the total energies, and basic ground state and elastic properties of Fe 2 VAl and Fe 2 VGa. In this method, the crystal volume is split into two regions: non-overlapping muffin-tin spheres surrounding each atom and the interstitial region between the spheres. We used a double κ spdf LMTO basis to describe the valence bands,
i.e. Hankel-functions characterized by decay constants κ are smoothly augmented with numerical radial functions within the atomic spheres. The calculations included the 4s, 4p, 3p, and 3d basis functions for iron and vanadium, the 3s, 3p and 3d basis for aluminum, and the 4s, 4p and 3d bases from gallium. The exchange correlation potential was calculated within the generalized gradient approximation (GGA) scheme 32 . Inside the muffin-tin spheres, the charge density and potential were expanded in terms of spherical harmonics up to l max =6, ) ) 5 the opposite trend was found, i.e. κ is reduced when the heavier Ge substitutes for Al, but this was attributed to the change in phonon relaxation time due to the incorporation of impurities with a large mass difference.
IV. GROUND STATE AND ELASTIC PROPERTIES
The calculated equilibrium lattice constant and the bulk modulus along with the experimental and other theory work is given Poisson ratio, namely ν < 1/3 (ν > 1/3) for brittle (ductile) character, hence categorizing both compounds as brittle (see Table II ). The difference merely reflects the imprecise nature of the concept.
44
The sound velocities of Fe 2 VAl and Fe 2 VGa may be derived from the calculated elastic constants, 35 see Table III 
